Faltering growth can occur at any stage in children from birth to adolescence, although the younger the child the shorter the time before adverse effects occur. In treating children, there is the advantage that weight alone need not be used to complete an assessment: height, velocity and head circumference are also available. Height can be used until adult stature is achieved; head circumference is most useful during the first 2 years postnatally, but can still sometimes be useful after this period, as catch-up head growth can occasionally continue to occur. It is essential to ensure that accurate measurements are taken at appropriate time intervals and plotted with care on growth charts. When measurements are carried out too frequently, inappropriate referral can result as health professionals respond to normal variations in growth velocity. If measurements are carried out too infrequently, growth faltering may not be picked up until it is quite advanced, leading to avoidable morbidity for the child. Occasionally height and weight may appear normal, giving a body mass index within normal ranges despite the child having an abnormal body composition.
In this paper, faltering growth will be briefly reviewed both in infancy and in childhood, taking children with neurological impairment, those with cardiac conditions and those with neuromuscular disorders as examples. The role of balanced macro-and micro-nutrient input will be examined along with the need to rectify individual nutrient deficiencies.
Estimation of energy requirements is best done using a factorial approach. Using the Schofield equation to estimate the basal metabolic rate then allows individual assessment of activity and addition of an appropriate activity factor. Many children with chronic conditions may have reduced activity. If estimated average requirement is used, it may overestimate the requirements as an activity factor based on a normally ambulant child is already included. A useful document looking at nutritional requirements and support of children with special needs has been produced by the paediatric group of the British Dietetic Association (Stewart et al., 2006) .
The importance of ensuring adequate protein to energy ratio has been investigated, as has the role of individual nutrients such as iron and zinc. Initial energy needs for catch-up growth may be estimated by using ideal body weight for height, or energy per kg actual body weight plus 10-50% (Nevin-Folino, 2003) . The protein requirements of wasted infants and children are estimated to be between 9-11.5% of the total energy, depending on the rate and composition of weight gain required (Fjeld et al., 1989 ; Report of a Joint WHO/FAO/UNU Expert Consultation, 2007). Infants and children who are stunted and/or have additional needs (for example, due to infection, inflammation, increased losses) may need a higher percentage of energy from protein (Nevin-Folino, 2003; Geukers et al., 2005) .
There is strong evidence for the contribution of zinc deficiency in growth faltering in children; even mild to moderate zinc deficiency may affect growth (Rivera et al., 2003) . Vitamin A and iron deficiencies also have been demonstrated to cause growth faltering, although only when the deficiency state of these nutrients is severe (Rivera et al., 2003) . Several micro-nutrient supplementation trials have demonstrated positive growth responses in children (Smuts et al., 2005; Bhutta, 2008) .
The mode of administration of nutritional support is important to consider, especially when intervention is likely to be needed long term. The first-line treatment is dietary counselling; however, if no improvement is seen after an appropriate interval, it should be followed by a trial of oral nutritional supplementation. In some cases oral nutritional supplements are useful to improve the dietary intake of children who are unable to meet their nutritional requirements with normal foods alone, in whom soft food or liquids are easier to take. Enteral tube feeding is the preferred method for meeting the requirements of a child who has some degree of gastrointestinal function or oromotor problems such as safe swallow but is unable to achieve adequate oral intake to meet requirements. Transpyloric feeding is indicated in children with congenital gastrointestinal anomalies, gastric dysmotility, severe vomiting, gastric surgery, and those at increased risk of aspiration; however, it should not be undertaken without very close monitoring and use of appropriate feeds.
Most infants requiring enteral feeding will have increased nutritional requirements, although some will not and may have lower than expected energy requirements, and others will have limitations on the volume of feed they can tolerate, which has implications for the nutrient density of the feed. Energy-and nutrient-enriched infant formulae are now available, which have been shown to improve weight gain and linear growth (Clarke et al., 2007) . These feeds are preferable to concentrated or energy-supplemented powdered infant formulae for several reasons. They provide better energy/protein ratio, a more concentrated micronutrient profile and a lower osmolality; in addition, they are ready to use, which minimizes the risk of bacterial contamination and mistakes during preparation.
Enteral feeds for children over 1 year of age may consist of polymeric, semi-elemental or elemental feeds, modular components, or adult feeds. Paediatric feeds are preferred over adult feeds, as their composition is especially tailored to the needs of children. Energy-enriched feeds (1.5 kcal/ml) are appropriate for children with increased energy needs and/or fluid restriction, and especially overnight (supplementary) feeding. Low-energy feeds (0.75 kcal/ml) may offer advantages in children with low-energy requirements, such as those with reduced activity, for example, neurological or neuromuscular disabilities. Fibre-enriched feeds have been shown to be well tolerated and to improve bowel habits, leading to reduced use of laxatives in children (Trier et al., 1999; Daly et al., 2004; Elia et al., 2007) , while semielemental feeds are suitable for children with a partially functional gastrointestinal tract who fail to tolerate a wholeprotein (polymeric) feed.
Infants with cardiac conditions are at high risk of faltering growth for many reasons, including internal congestions restricting gastric volume, increased energy expenditure (Barton et al., 1994) and breathlessness that interferes with feeding via the oral route. Those on diuretics may have poor growth if not given adequate sodium replacement (Salmon et al., 1989) . Infants with cyanotic cardiac conditions are the most at risk of faltering growth and feeding problems (Jadcherla et al., 2009) . Many neuromuscular conditions are associated with faltering growth, for example, spinal muscular atrophy, congenital muscular dystrophy, nemaline myopathy and, in its later stages, Duchenne muscular dystrophy. This is usually due to feeding and swallowing problems due to increased nutritional requirements following surgery or as a result of a chest infection (Philpot et al., 1999) . Issues can include risk of hypoglycaemia, which is thought to occur when muscle glycogen levels are too low to support a normal blood-glucose level between meals. Anecdotally, children reporting fatigue have shown improvements following nutritional support. Many of these children have low appetite and battles around meal times can develop, which can then exacerbate food refusal. For this reason, it is important to intervene early enough with nutritional support to try to prevent the development of such behavioural feeding problems. An observational study found that in a group of children with a variety of neuromuscular conditions oral nutritional supplements were tried for an average of 2 years before tube feeding was commenced (Ramelli et al., 2007) . It appeared that the supplements made an improvement initially but this was not sustained, leading to the recommendation that tube feeding be considered at an earlier stage in this group of children. Infants with Prader-Willi condition usually need tube feeding in the first few months postnatally and can need a high-energy feed to catch up, although this is usually only needed as a short-term measure.
Although there is much overlap, the division between organic and non-organic aetiologies for growth faltering is useful to help distinguish primary causes. The reasons for growth faltering can be multifactorial, with an original organic cause developing a non-organic overlay. Nonorganic patterns of growth can be quite distinctive, with sharp changes in growth velocity occurring after changes in circumstances that do not relate to clinical or dietary interventions, that is, social circumstances.
The role of nurture alongside nutrition is crucial; severe developmental delay can occur in children with normal growth who are deprived of adequate social nurturing and stimulation (Sonuga-Barke et al., 2008) .
